Column-mode fluoride removal from aqueous solution by magnesia-loaded fly ash cenospheres.
Column experiments in a fixed bed reactor packed with a certain amount of magnesia-loaded fly ash cenospheres (MLC) were conducted to examine the effects of adsorbent mass, flow velocities, influent concentrations and coexisting anions on fluoride removal. The breakthrough time increased with an increase in adsorbent mass, but decreased with increasing influent fluoride concentration. The exhaustion time decreased with the increase in the influent fluoride concentration. The capacity at the breakthrough point increased with an increase in adsorbent mass, flow velocity and the influent fluoride concentration. The capacity at the exhaustion point increased with an increase in flow velocity, but showed no specific trend with an increase in the initial fluoride concentration. The bed volumes at breakthrough point increased with an increase in adsorbent mass, flow velocity and the influent fluoride concentration. The empty bed contact time decreased with an increase in flow velocity. The coexisting anions reduced the adsorption capacity of the fixed bed reactor in the order: mixture of all three anions > dihydric phosphate > nitrate > sulfate. The adsorbent exhaustion rate decreased with the increase in flow velocity and adsorbent mass, whereas it increased with increasing influent fluoride concentration. Columns with large amounts of MLC are preferable in order to obtain optimal results during the adsorption process, and the higher the flow velocity, the better the column performance. The Bohart and Adams model and the Thomas model were applied to the experimental results. Column adsorption was reversible and the regeneration operation was accomplished by pumping 0.2 M NaOH through the loaded MLC column.